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© Anti-Inflammatory composition. 



© A pharmaceutical composition comprising deacetylated chltin. which shows a degree of deacetyiation of 
40% or more, is disclosed. This composition is nighty effective in the treatment of inflammatory skin diseases, 
for example, acute eczema, contact dermatitis, atopic dermatitis, chronic eczema, asteatosis, rosacea-like 
dermatitis, cJrcumoraJ dermatitis, zona, acne vulgaris, radioactive dermatitis, lepra, lichen planus and eryth- 
roderma and shows no side effects. 
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ANTIINFLAMMATORY COMPOSITION 
HELD OF THE INVENTION 

This invention relates to a pharmaceutical composition comprising chitin. More particularly. It relates to 
5 a composition suitable for the treatment of inflammatory skin diseases, for example, acute eczema, contact 
dermatitis, atopic dermatitis, chronic eczema, asteatosis. rosacea-like dermatitis, clrcumoral dermatitis, 
zona, acne vulgaris, radioactive dermatitis, lepra, lichen planus and erythroderma. 

10 BACKGROUND OF THE INVENTION 



A number of drugs have been developed as anti-inflammatory agents and used in practice hitherto. 

Typical examples of these drugs include adrenocortical hormone preparations (steroid preparations) and 
15 nonsteroid preparations for external use. These drugs are formulated Into an ointment or a cream. 

However, none of the known anti-inflammatory agents can achieve a satisfactory therapeutic effect V 

Furthermore, ft fs widely known that adrenocortical hormone preparations (steroid preparations) have various 

side effects, for example, induction of infection, steroid acne and suppression of adrenocortical functions. 

Therefore, these preparations should be used carefully. 
20 While nonsteroid preparations are less toxic than the above-mentioned steroid ones, the effects of these 

nonsteroid preparations are limited. Thus, prolonged application of these drugs fs not satisfactory. 

It has been proposed to appiy chitin. which occurs in nature, to organisms. For example. U.S. Patent 

4.532.516 and JP-A-61-52872 (corresponding to U.S. Patent 4.689.135) disclose the application of chRfn or 

chitosan to the treatment of a wound (the term "JP-A" as used herein refers to a "published unexamined 
26 Japanese patent application"). Further, JP-A-5S-2782B and JP-A-63-255284 propose to use chJtln or a 

hydrolyzate thereof as an antitumor agent or an anti-infective agent, while JP-A-63-275507 proposes to use 

chain as a thickener for a hair-care composition. 

As described above, chrtih Is used for the treatment of a wound. Chitin Is used for this purpose in order 

to give protective and therapeutic effects on the wound formed by an externa! physical or mechanical 
30 cause. Chitin has not heretofore been applied to treat inflammatory skin diseases. Similarly, none of known 

antitumor agents, anti-infective agents nor hair-care compositions containing chitin aims at the treatment of 

inflammatory skin diseases. 



35 SUMMARY OF THE INVENTION 



It is an object of the present invention to provide an antiinflammatory cornposrtlon which exerts 
excellent therapeutic effects on inflammatory skin diseases without showing any side effects such as those 
40 observed in the case of adrenocortical hormone preparations. 

Accordingly, the present invention resides in an anti-inflammatory composition comprising deacetyiated 
chitin. 

The anti-inflammatory composition of the present invention exerts an excellent therapeutic effect on 
inflammatory skin diseases without showing any side effect Thus, it can be safely used and is highly 
45 effective in the treatment of these diseases. 



DETAILED DESCRIPTION OF THE INVENTION 

60 

"Chitin" inherently means poly(N-acetyl-0-glucosamine) obtained by treating the external skeleton of a 
crustacean or an insect with caustic soda to thereby remove the ash and proteins contained therein. 
However, the term "chitin" as used herein also includes chitin denvatives wherein the -OH or -CH2OH 
group of the glucosamine, residue is. for example, estermed, etherified. carboxymethylated. hydrox- 
yethylated or O-ethylated. 
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ft Is preferable that the aminoacetyt group in the deacetylated chttin contained In the anti-inflammatory 
composition of the present invention is deacetylated to a degree of 40% or more, still preferably 60 to 95% 
and most preferably 65 to 80%. When the degree of deacetyiation thereof Is lower than 40% by weight, it Is 
sometimes necessary to increase the dose of the anti-inflammatory composition of the present invention. 

9 The deacetylated chttin contained in the anti-inflammatory composition of the present invention may be 
a pharmaceutically acceptable salt obtained from an amino group and an acid. Examples thereof Include 
acetate, hydrochloride, nitrate or phosphate. 

The chitin may be deacetylated by a known method which comprises treating chitin with an aJkaJi. The 
degree of deacetyiation thereof may be readily controlled by appropriately selecting the concentration of 

10 the alkali to be used in the deacetyiation, treating temperature and treating lime. 

The degree of deacetyiation as used herein is determined by the following method. 
Approximately 2 g of a sample is added to ZOO ml of a 2 N aqueous solution of hydrochloric acid and 
stirred at room temperature for 30 minutes. Then, the resulting material is filtered through a glass fitter and 
the filtrate is added to 200 ml of methanol followed by stirring for 30 minutes. Next, the obtained material is 

rs further filtered through a glass filter and the filtrate is added to 200 ml of fresh methanol followed by stirring 
for 30 minutes. This methanoi-washing is repeated four times and then the material is air-dried and dried 
under reduced pressure. Approximately 0.2 g of the dried material is precisely weighed and introduced Into 
a 100 ml Erienmeyer flask. After adding 40 ml of delonized water, the mixture is stirred for 30 minutes. 
Then, the obtained solution is subjected to neutralization titration with a 0.1 N aqueous solution of caustic 

20 soda by using phenolphthalein as an indicator. The degree of deacetyiation (A) may be calculated 
according to ths following equation: 

— 2 

» ,a.x - 2.03 x f x b x 10 , no 

A (%) - =• x 100 

as a + 0.05S x f x b x 10"^ 



wherein a is the weight (g) of the sample; f is the titer of the 0.1 N aqueous solution of caustic soda; and b 
is the weight (g) of the titrated 0.1 N aqueous solution of caustic soda. 

x The molecular weight of the deacetylated chitin is not particularly limited. Namely, a deacetylated chitin 
of from an oligomer to one having a high molecular weight may be effectively used. The preferred 
molecular weight of the deacetylated chitin is 1,000,000 or less, more preferably 500,000 or less, most 
preferably 300,000 or less. The molecular weight as used herein is determined by a Ifght-scattering using a 
solution composed of a chrtosan obtained from a chitin, 8.5% formic add and 0.5 M sodium formate, 

x The form of the deacetylated chitin thus obtained is not particularly restricted. Thus, ft may be in the 
form of, for example, a powder, granules or fine fibers. 

Examples of the dosage farm of the anti-inflammatory composition of the present invention Include 
those for Internal use such as a tablet, granules, capsule, powder, suspension and solution, as weli as those 
for external use such as ointment or cream. These forms for internal use may be produced by a known 

^ method with the use of the deacetylated chitin, as the active ingredient, optionally together with various 
aids, for example, an excipient. filler, dispersing agent, emulsEfier and syrup. In addition, any ointment base 
specified in The Pharmacopoea of Japan may be used, so long as it has such a spreadabilrty at room 
temperature as to be easily applied to the skin and would be softened or melt at body temperature. 
Examples thereof include fats, fatty acids, lanolin, vaseline, glycerol, waxes, resins, plaster preparations, 

45 higher alcohols, glycols and surfactants. Either one of these materials or a mixture thereof may be 
employed. As a cream base, a thick emulsion obtained by mixing fats and water may be employed. 

The blending may be conducted in a conventional manner, for example, kneading. Furthermore, other 
drugXs) such as antibiotic may be added, if required. 

The content of the deacetylated chitin in these preparations would vary depending on the condition or 
dosage form. Generally speaking, it may range from 0.3 to 20% by weight, preferably 1 to 7% by weight 
and still preferably 2 to 6% by weight When the content of the deacetylated chitin exceeds the upper limit 
as defined above, the formulation would become difficult and/or the flowability of the resulting ointment or 
cream would become undesirably low, which makes the application of the product difficult. When It is 
smaller than the tower limit as defined above, on the other hand, the obtained product would show only a 

^ limited therapeutic effect. 

The anti-inflammatory composition of the present Invention formulated for internal use may be orally 
administered. On the other hand, that formulated Into an ointment or a cream may be directly applied on 
the affected part in an appropriate amount and then additionally applied over time. The dose of the arrti- 
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inflammatory composition of the present Invention for Internal use may vary depending on the conditions 
and dosage form. Generally speaking, It may be administered In such a dose as to give 0.05 to 10 g/day, 
more preferably 0.1 to 5 g/day. most preferably 0.2 to 3 g/day. of the active Ingredient 

The anti-inflammatory composition of the present Invention is effective in the treatment of commonly 
observed inflammatory skin diseases, for example, dermatitis caused by a chemical or a material originating 
from an animal or a plant and allergic or bacterial infectious dermatitis. It is particularly effective on 
inflammatory skin diseases, for example, acute eczema, contact dermatitis, atopic dermatitis, chronic 
eczema, asteatosis. rosacea-Rke dermatitis, circumoral dermatitis, zona, acne vulgaris, radioactive dermati- 
tis, lepra, lichen planus and erythroderma. 

The acute toxicity of the anti-inflammatory composition of the present Invention having a degree of 
deacetylation of 70% was examined. When dissolved in a physiological saline solution and Intraperitoneally 
administered to a mouse, ft shows an LD50 value, calculated by the UtchfleW-Wllcoxon method, of 73 g/kg 
or above, which indicates that it is highly safe. 

To further illustrate the present Invention, and not by way of limitation, the following Examples will be 
given. 



EXAMPLE 1 AND COMPARATIVE EXAMPLE 1 



A crude chitin powder (manufactured by Shin Nippon Kagaku K.K.) was ground to thereby give particles 
passing through a 100-mesh sieve. Then, the product was treated with 1 N hydrochloric acid at 4* C for 1 
hour. Further, it was treated by healing In a 3% aqueous solution of caustic soda to 90* C for 3 hours. Thus, 
the calcium and protein contained in the crude chitin powder were removed. The degree of deacetylation of 
the chitin powder was 5-2%. Next, ft was further treated by heating in a 30% aqueous solution of caustic 
soda to 80 C for 3 hours to thereby deacetylate the same. After repeatedly washing with water and drying, 
deacetylated chitin was obtained. The degree of deacetyiation of the deacetyiated chitin powder was 71.2%. 
Subsequently, the deacetylated chitin thus obtained was mixed with official white petrolatum in such a 
manner as to give a content of 4% by weight and thoroughly kneaded. Thus, an ointment was obtained 
(Example 1). Further, this ointment was sterilized in an autoclave (121 *C) for 15 minutes. This ointment 
(Example 1) and another white petrolatum ointment containing 0.1% by weight of dexamethasone pro- 
pionate which is a steroid preparation (Comparative Example 1) were used in treating atopic dermatitis. The 
subject used in this test was a woman aged 16 years suffering from atopic dermatitis. She showed a large 
amount of atopic red exanthemata in the face and both arms. Each affected part was sterilized with, for 
example, ethyl alcohol and washed. Then, the ointment of Example 1 was applied on the face and the left 
arm. while that of the Comparative Example 1 was applied on the right arm. each in a sufficient amount 
Subsequently, each ointment was wiped away and the affected part was cleaned with ethyl alcohol. Next, 
the same ointment was applied thereto. This procedure was repeated every day. As a result the part, to 
which the ointment of Example 1 had been applied, showed a slow decrease in the red exanthemata from 
the 5th day. On the 10th day, all of the exanthemata disappeared from the face and the left arm. showing 
good healing. In contrast thereto, the exanthemata on the right arm. to which the ointment of Comparative 
Example 1 had been applied, did not disappear, showing no healing. 



EXAMPLE 2 



The same chitin powder as the one used In Example 1 was deacetylated by treating in a 35% aqueous 
solution of caustic soda at 80* C for 3 hours. After thoroughly washing with water, the material was dried. 
The degree of deacetylation of the product thus obtained was 80.3%. The deacetylated chitin was added to 
an equivalent mixture of beeswax and glycerol in such an amount as to give a content of 8% by weight 
Thus, an ointment was prepared. This ointment was then used in the treatment of contact dermatitis. The 
subject employed in this test was a man aged 21 years who showed exanthemata caused by contact 
dermatitis over the face. His face was thoroughly sterilized with ethyl alcohol and cleaned. Then, the 
ointment was applied thereto. Next the ointment was wiped away and the face was cleaned with ethyl 
alcohol. Subsequently, the same ointment was applied to each affected part This procedure was repeated 
every day. As a result, the exanthemata on the face, to which the ointment had been applied, completely 
disappeared by the 12th day. 
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EXAMPLE 3 AND COMPARATIVE EXAMPLE g 



The same chltfn powder as the one used In Example 1 was deacetvlated bv treaHnn in a ?s<k. artM( ^..„ 

The degree o deacetylatton of the product thin obtained was 82.4%. The deacetylated chltin was added to 

^ ra L Prepar8d ^ a veoo,aWe 0,1 ^ *^ "* an areounTasto giveTcor^nt^ of 
2% by weight Thus, a cream (Example 3) was obtained. This cream was used In Z , 
eczema of a man aged 35 years. The ohtment of ^ ,, 3 ^7 m tnETSS* 

^ 5 * ^ «el8™ of Ibuprofen piconol which is an antHntanmator/agem 

(Comparative Example 2) was applied to his right (high which was another affected part ^bseouenHv 
same procedure as those described in the *ove Examples was reneatJev*v dav A*?^2* ' * 

!SI hIL f * 6 dfSOaso was """P 1 *^ n^co- "« contrast thereto. therigWthlgh. to 

e^on^eTm'day ^ ^ 2 ^ ^ ~ d ™ " «■ e^maS 



EXAMPLE 4 



mJ!,^!^ " "S^T <r nufach -« 1 ** SW" NiPPOn Kagaku KJC) was ground to thereby giro particles 
passing through a SO-mesh sieve. Then, the product was treated with IN hydrochloric add Tn™» 
temperature for 1.5 hours. Further. It was treated by heating in a 4% aqueous «tS^j£Lt£Z 
95 C for 3 hours. Thus, the calcium and protein contained In the crudTchltln powder wL^ror^Th. 
degree of deacetylaSor, of the chttfn powder was 6.8%. Next it was form* t^HV^TTf^ 
aqueous solution of caustic soda to 95' C for 1 hour to thereby dea«tylatel»We^r repeated^ 
Z^Z^rT* was obtained. The ^dagr* .TEtiKSTS 

ST^T™ r^?- Subsequent*, the deacetylated chltin thus obtained wis treated In I 
\LZS£ ^SLTE" * en washed "^fanol tor 1 hour fallowed by drying. Then S» 
powdery deacetylated dirtm acetate thus obtained was mixed with a paraffin ointment base whteh 

STE*" 1 -^ y arrfS%0,a •"'yahylene resin, in such an^ourn « fo^e^ten^f 

2% by vwgtrt and thoroughly kneaded. Thus, an ointment was obtained (Examole 41 FurthL «,^hZ«« 
was sterilized in an autoclave (121 'C) for 15 minutes. This oirje^^was S^m'^tCeore 
^panted by eryttuoderma. The subject employed in this test was a man l^a 
TTI! 1 ? »e body axis. Prior to the app.ca.en of the cream of B^leTalte^ 

TH**^ U8Sd h ,rea,,T,ert °f ** subject However, this Matron* ihteSda 
saBstoctory eHeot but rather worsen*. * 9 disease by causing steroid erubescent Tne Z£jT*o 
S^^TJft!^' ™ "Vatrodem.a was knpreved from the aiTEy 2 Z 
neatmont and normal skin was formed. After one month, the normal sMn increased, showtoo a htah 
therapeutic effect After -to days, the disease was almost completely healed. 9 



EXAMPLE 5 



e-ZZT tl "Z^L (n ? an f ac,ured fe y S"" NiPPd" Kagaku K.K.) was ground to thereby give particles 
2£ A!S" , f *^ ^ ** Pr0duct was < N hydrochloric acid atlcom 

rr h »rl T, L 't!'' KW ? treatedb ^ ta • «* aqueous solution of caustic scTto 

f ° ^l^" 5 ' flf 8k 1 Um ^ protein "a"*"™ 0 *» «•* crude chltin powder were removed. Next 
°° ,L aq " eous ^"ft" 1 °f ««»So aoda to 120* C for 1 hour to thereby 
deacetylate the same. After repeatedly washing with water and drying, deacetylated chltin was obtained 

, « ^f" ,ent °'! 0na - Name,y - ohBn powder *■» ^ministered to a patient aged 43 WTh" Zx, 

Z"L^v y hZrt d r J hU *' " leaf !S! dPartWa3 lmpr0V8d 2 ^ After l^^sease wat 
comptetely healed, shovring anmcceSent result Ourlng thla treatment no side effect was observed. 

While the Invention has been described in detail and with reference to specific embodiments thereof. It 
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